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Introduction
Ionophores are used in the livestock and feedlot industry, and have many advantageous effects, including increased
growth, coccidiostat activity and decreased rumen methane production. This investigation formed part of a histopathological
evaluation of cattle that received different ionophore treatments combined with a high level of selenium (Se). The effect of
ionophores on the composition of fatty acids in muscle, subcutaneous and perirenal fat of steers was researched because of
the reported shift in the volatile fatty acid composition in the rumen caused by ionophores (Schelling, 1984; Fellner et al.,
1997; Lana & Russel, 1997). This is mainly due to increased propionate production. A shift in the composition of fatty
acids in the rumen can alter the fatty acid composition of body fats (Gilka et al. 1989; Casey & Webb, 1995). Resent
research suggests that the inclusion of ionophores influence the composition of animal fats (Duckett et al., 1993;
Uriyapongson et al., 1994; Duckett and Wagner, 1997). The inclusion of Se has a protective effect against ionophore
toxicity in pigs (Van Vleet et al., 1983) and chickens (Vanderkop & MacNeil, 1989). Se acts as an antioxidant in cells and
protects them against harmful free radicals, which can cause tissue damage.
Materials and Methods
Eighty weaners (ca. 8 months old) were allocated at random to four ionophore treatment groups (C =
Control, M = Monensin, S = Salinomycin and L = Lasalocid). A standard diet without mineral and vitamin
supplements was fed to the animals. Approximately 1 mg Se/kg feed was included in the rations of half of the steers
in each group. The mineral/vitamin mixes plus the relevant ionophore and tylosin were mixed into the diet for the
respective treatments. The steers were placed in steer finishing pens equipped with automated individual feeding
troughs. The animals were slaughtered at the A2 carcass grading stage. Fat samples (approximately 5 g
subcutaneously and perirenal), as well as samples from the M. longissimus dorsi were collected for determination of
the fatty acid composition (Casey & Webb, 1995). Fat thickness was measured on the left and right sides of the cold
carcass. Lipid was extracted with chloroform:methanol (2:1 v/v; Folch et al., 1957; Ways & Hanahan, 1964) and
butylated hydroxytoluene (BHT) was included as antioxidant. Fatty acids were measured by gas chromatography
and expressed as a proportion of total fatty acids (w/w %) (Webb and Casey, 1995a & b). Data was analysed by
multifactor analysis of variance (ANOVA) and Scheffe’s test for variance using the GLM procedure of SAS (1992).
Results and Discussion
Steers were slaughtered at an average live weight of 356 kg. Fat thickness measured on the left side (5.401 ∀
2.197mm) and the right side (5.240 ± 2.009mm) of each carcass did not differ  (P > 0.05). Neither treatment with
ionophores nor supplementation of the diet with Se significantly influenced (P > 0.05) the composition of long-chain
fatty acids in the different fat depots sampled. Since Se does not affect fatty acid metabolism (Koenig et al., 1997), no
effects on fatty acids were expected due to the addition of Se to the diet. The proportions of long-chain fatty acids present
in the subcutaneous fat and M. longissimus dorsi differ from that reported by Enser et al. (1996) for British retail
beef and Webb and Casey (1995a) for animals treated with a growth promotants (Table 1). Webb and Casey
(1995a) reported the subcutaneous fat of South African beef treated with growth promotants to be more saturated
(SFA = 44.54%) than the ionophore treated animals (SFA = 42.96%), with C16:0, C18:0, C18:2 and C18:3 slightly
higher and the monounsaturated fatty acids C16:1 and C18:1 slightly lower than that observed in the present study.
Subcutaneous fat of British retail beef (Enser et al., 1996) contain higher proportions of C16:0 than South African
beef and lower proportions of C14:0, C18:0, C18:1, C18:2 and C18:3. In muscle, lower proportions of C16:1,
C18:0, C18:1 and C18:3 were reported for British retail beef than found in the present study.
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Table 1 Fatty acid composition of ionophore and Se treated steers, British meat and steers treated
with growth promotants (mean ± s.d.; w/w %).















C14:0 4.97±1.32 4.01±0.68 3.98±0.89 3.72±0.62 4.71±0.80 2.66±0.54 3.91±0.92
C15:0 1.22±0.32 0.47±0.20 0.42±0.19 n.d. 0.82±0.29 n.d. 0.34±0.18
C15:1 0.14±0.02 n.d. n.d. n.d. n.d. n.d. 0.15±0.02
C16:0 23.27±1.45 24.24±1.67 25.21±2.08 26.1±1.81 23.76±1.36 25.0±1.77 20.87±1.41
C16:1 6.22±0.72 4.17±0.71 4.50±0.84 6.22±1.13 5.91±0.64 4.54±0.81 2.31±0.62
C18:0 13.50±2.22 14.75±2.23 13.67±2.66 12.2±2.34 14.56±2.33 13.4±1.84 30.22±3.05
C18:1 44.07±2.38 42.98±2.54 42.93±2.01 40.21 45.47±2.32 41.18 34.51±2.63
C18:2 5.20±1.07 6.29±1.63 6.57±1.43 1.10±0.28 4.23±0.70 2.42±0.63 5.22±0.64
C18:3 1.50±0.27 2.03±1.36 1.69±0.71 0.48±0.12 0.82±0.23 0.70±0.18 1.11±0.23
SFA 42.96±2.55 44.54±2.79 44.21±3.71 n.d. 43.65±2.54 n.d. 56.53±3.22
* Webb & Casey, 1995a; ** Enser et al., 1996; ave =average for all treatments; c =control group; n.d.= no data
Conclusion
It was concluded that the different ionophores used do not influence the composition of long-chain fatty acids
in body fat of steers at the present level of inclusion. Se may be included into the diet of steers fed ionophores for its
intended beneficial effect without any influence on the long-chain fatty acid composition of depot fat of steers.
References
Casey, N.H. & Webb, E.C., 1995. Influence of dietary energy levels and form of diet on composition of fatty acids in
subcutaneous tissue of wethers. Small Rum. Res. 18, 125-132
Duckett, S.K., Yates, L.D., Wagner, D.G., Dolezal, H.G., Koevering, M.T. van, Gill, D.R. & Van Koevering, M.T.,
1993. Effect of laidlomycin propionate on the fatty acid composition of beef ribeye steaks. Animal Science
Research Report, Agricultural Experiment Station, Oklahoma State Univ. P-933: 60-63
Enser, M., Hallett, K., Hewitt, B., Fursey, G.A.J. & Wood, J.D., 1996. Fatty acid content and composition of English beef,
lamb and pork at retail. Meat Sci. 42, 443-456
Fellner, V., Sauer, F.D. & Kramer, J.K.G., 1997. Effect of nigericin, monensin, and tetronasin on biohydrogenation in
continuous flow-through ruminal fermenters. J. Dairy Sci. 80, 921-928
Folch, J., Lees, M. & Stanley, H.S., 1957. A simple method for the isolation and purification of total lipids from
animal tissues. J. Biol. Chem. 226, 497-509
Gilka, J., Jelinek, P.; Jankova, B.; Knesel, P., Krejci Masek, J. & Docekalova, H., 1989 Amino acid composition of
meat, fatty acid composition of fat and content of some chemical elements in the tissues of male lambs fed
monensin or lasalocid. Meat Sci. 25, 273-280
Koenig, K.M., Rode, L.M., Cohen, R.D.H. & Buckley, W.T., 1997. Effect of diet and chemical form of selenium on
selenium metabolism in sheep. J Anim Sci. 75, 817-827
Lana, R.P. & Russell, J.B., 1997. Effect of forage quality and monensin on the ruminal fermentation of fistulated cows
fed continuously at a constant intake. J. Anim. Sci. 75, 817-827
Schelling, G.T, 1984. Monensin mode of action in the rumen. J. Anim.Sci., 58, 1518-1527
Uriyapongson S., Wanapat, M., Erickson, D.O. Berg, P.T., Marchello, M.J., Djajanegara, A. & Sukmawati, A.,
1994. Nutritional composition of lamb meat as affected by lasalocid in barley or corn diets. Proceedings of
the 7th AAAP Animal Science Congress, Bali, Indonesia. 2, 541-542
Van Vleet, J.F., Amstutz, H.E., Weirich, W.E., Rebar, A.H. & Ferrans, V.J., 1983. Acute monensin toxicosis in
swine: Effect of graded doses of monensin and protection of swine by pretreatment with selenium-vitamin E.
Am. J. Vet. Res. 44, 1460-1468
Vanderkop, P.A. & MacNeil, J.D., 1989. Protection provided by sodium selenite against an oral toxic dose of
monensin in broiler chicks. Can. J. Anim. Sci. 69, 477-482
Ways, P. & Hanahan, D.J., 1964. Characterisation and quantification of red cell lipids in normal man. J. Lipid Res.
5, 318-328
South African Journal of Animal Science 2000, 30(Supplement 1)
© South African Society of Animal Science
Short paper and poster abstracts: 38th Congress of the South African Society of Animal Science
The South African Journal of Animal Science is available online at http://www.sasas.co.za/Sajas.html
133
Webb, E.C. & Casey, N.H., 1995a. Fatty acids in carcass fat of steers treated with a ß-adrenergic agonist
individually or in combination with trenbolonbe acetate + oestradiol-17ß. Meat Sci. 41, 69-76
Webb, E.C. & Casey, N.H., 1995b. Genetic differences in fatty acid composition of subcutaneous adipose tissue in
Dorper and SA Mutton Merino wethers at different live weights.  Small Rum. Res. 18, 81-88
